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(.57^ Abstract: An image pickup device composed of color filters having different spectral characteristics and including an image 
W p^tap element section for imaging an object. The image pickup device further includes an adjustment section for adjusting a color 
^ reproduct.on value and a noise value indicating noise feeling, a matrix coefficient decision section for deciding a matrix coefficient 

O according to the adjustment of the adjustment section, and a matrix conversion processing section for subjecting the image picked 
up by the image pickup element section according to the matrix coefficient to a matrix conversion processing. 
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6w 2 
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6w 2 
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7xf^7°S2 3t:*^T> &M-tZ>7 J )V? (G274)l?) t. m&<D7 4 

(R7^;p^, gi7^m, B7^M) dt»*-a-*>*n, 4&#^-:7 
ry/s 2 3TM^nfc46*7-7>f;^(:MUT, 7 4 )V?Wmm$kth 

.10 TUMGj&t/HtriStu UMGffirt«*ffi3ns. 

itt^£^il»Ji[lfcfcoTiSt§#tt$tt57^H (^-n^ncDfeii 

20 Mifl RGBOftttjtf-tn^ftfifcLfc^BI 1 4 (A) «k3&#te©:7-r 
;i^fc:feV>Ttt, TO. 7 9 4 2J CDUMGffi^^ffi $ ROfJtttGOW 
JS^tftf «fct)&oTl|ltS@ 1 4 (B) fc^f £5&#tt<£>:7^ )V?\Z& 

^t«, ro. 82iu ©DMGflt^ffaian*. RGBo^n-en©<i#i4^ 
mmizmtzzmi 4 co fc^T±3fcftte&^T*:7^;i,^fc*5^T«, ro. 

25 8 8 7 9 J ©DMG«35«Jf tH$ns. Tfc:h"5, RGB©^ft^Pn©Wtt#«iiflefc:fifc 
3, 0 14 (C) fc^-Tck-SfcWte&^rr*:^ ^^fc#bT»"bWVs|Mlis&t* 

StlSo CKOJlttt, 4fe^7^-y^;V^^*5ViTfe|^#Tr^^c 014 
(A) l:^til«L3 1, 014 (B) C^tiiL4l, *5«fctfBI 1 4 (C) 
H^tML5 1ttR0Mig^*l, 014 (A) fc7K-rML3 2, 0 1 
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4 (B) tC^Tffi^L4 2, *itfB14 (C) fc5j**rft» L 5 2 tt G 

m&mv. mi4 ca) i:^tml3 3, 014 cb) c^tftiL4 3, * 

«ktfH14 (C) l:StML5 3HB©M^5gLTU5„ 
Xf-yyS2 5(C*^T> *^v:/S 2 4T?#manfcUMGffij&t, m^CDEiffi 
5 ro. 9 5J K±T**^5^)ft«JR|3t$n, TO. 9 5j 

ft* (&/B$ftft<,>) o 7f>>^S2 6fc*HT, 4fijJ5- !7.f ^j&tj^TS 
nfc»^, ^<D^, lI«H7$tl5 (Bl lfc^tXfy^S2a»©fflII4 

^fr£ft&v>) . 

10 — X^y :/S 2 5 fc^HT, X r- y ^ S 2 4 ttj $ ft&UMGMd* TO. 
9 5J E*±T?**£¥flj££ft;fc:«"&, Xfy^S 2 7 id^ViT, ^<Z)4£#^- 

20 HI lC*tXfy^S2KB0fflI^frSns. 

25 OM«*S*l/Tl»S. 015l:^t,k5l:. G 2 (D^TtiSSft^ (ttiHL 6 

ytmm, g (gi, G2) ©#m^ ^.fczjtBOMi^it ^ft^ftss^fc: 
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r&HSittj cd r^©fijgij#j ctdtT?**. 

5 4 9 5 75M 5 3 5nmc7)l6H § G 7 ^ O^^^^ft^© tf-iMtOSa 

M'b^fiL (R, G, G, B) ^^^T-S 2 OCDG7^ ;i/^0D^-rn^— ^^jijp 

m-ft>ntzm&. mi o\zm-rm^mmmw7 nz\t4mm(D^m^m^^ 

(R, Gl, G2, B) CDfg-Sf/^ £> 3 & (R, G, B) ©-fs^ Sr^gfc-T -S^^lfln, 

15 a^fft»n-g.o Bmv-Ttz mmm^mmm^miz^r)^ 

t h u ^x^s§P9 5 iz&^T?r£>nz>mmmw&, u^rvhy ^x#t 

mz. Ml 6\Z7K-f7U-^*-h*0mVT. m l l C^tXr-^S 2 {C 

Macbeth Color Checker t M $ *i£ 4 ^ - Z7 j UM 1 5 fc 

^fy^S4 lfcinr, W A a , CIE(Commision Internationale 
25 del' Eclai range) l/>TTOftM £ £ tlT £ — ASftJ&g^D 6 5 (BSUi^L 

(a) ) wmwyttVTMyiztiZo tz&, mwytfo, mmmmmm^mm izm. 
m2nzz\£&^mznzmm<Dmwytm\z^vTh£^ 0 mfeznz 
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^f^S4 2t^T 1 'J7 7l/>Xi (mmm Xr, Yr, Z r j&tJFffl 
$n^.„ J^ftjKte, 'j7 7l/>XttXrttS (7-1) fcj; DJTtHSft, Yr 

ass (7-2) k:j:d atasn, z r\$& (7-3) la^iii^ns. 

X r = ftj^ R(A) • L(/i) • x(A)dA • • -(7 - 1) 
F r - feJ^*(A) • L(A) • y(A)dA> • -(7 - 2) 
5 Z r = kj^ R(A) • L(^) • -(7 - 3) 
R(A):mfc(Dtt%KMm 

xWMAuw-.m&mm 

^^cktt^; (8) 0JPffi£n3„ 
= l/£i(A) • y(A)dA- • -(8) 

0OA«, y y h^Macbeth Color Checker 2 4M©U7 

10 t l^>Xl^S(iJ$ft|i t 

Xry^S4 3t*5^T, 4fe^7^-7^ jP^©ai^MR f , Gl„ G 
2„ B ( ^IfflSna. R,HS (9-1) KiDIfflSn, Gl, 

«5£ (9-2) fcJ:D3Saj$tU G2 t (« (9-3) \Z J; 0 JUtfS ft, B f tt5£ 

(9-4) kij: oifm^n*. 

15 

X, = fc r *(,*) • L(^) • 7(^)d^ • • -(9 - 1) 

G1 f =k *iL R( - A) • L(;i) • ' • '(9 - 2) 

G2 / = ^2L^) #L W # i2U)^- • -(9-3) 

5 / = fc > L jR(;1) * # ■ * *(9 - 4) 

r(^),il(/l),g2W,^):77 =7~-U fr9—<DftXmB&Mti 

Sfc, ^ifck r te:£ (lo-l) K£D3?ffi3ft, £itk gl te:£ (10-2) 
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^ow-ta^n. £fgck g2 «3; (io-3) iz&ywm-zn. m$kk b \$i% a o 
4) K«fco»m$ti* 



k r =l/f L(A)T(A)dA- • • (10-1) 
k tl = 1/ £ L(/l) • Jl(A)dA • • • (10-2) 
*, 2 = 1/ £ 1(A) • i2(A)rfA • • • (10-3) 
k b = 1/ f L(A)»b(A)dA- ■ • (10-4) 



mX\t, %<7 — ? — >fy h^tMacbeth Color Checker© 2 4&#©tB 
MR,, Gl„ G2„ B f dt#m$n5. 

f7^S4 2Tiai$tlfcU77l^>Xi (XYZ ref ) -fr&^&£fr 5 V 

*m$tl^>, 3X4©7fU^7^ (1 1) T«$n5Att&« 
UN Th'J^Xfi (XYZ e]tp ) te, ^<D^ (1 2) Ti$ns. 



4 = 



a0 a2 a3 a4 
a4 a5 a6 al 
aS a9 alO all 



•(H) 









"aO 


a2 


a3 


a4~ 


XYZexp = 


Y 




a4 


a5 


a6 


al 




Z 




a8 


a9 


alO 


all 



Gl f 



•(12) 



U 7 7 U>XmiZMtZ>'? h U ^X^SI (S (12) ) ©«2©2ift 
(E2) (13) T^$n, CtlKS^^TU 7 7 P>Xttfc»t* 



E 2 = |XYZre/- XYZexp| 2 - • -(13) 
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MiiMnYh-j^ittLis (14) ^^sfeom^ns. 



10 



0.476 0.905 0.261 -0.691 
0.2 1.154 - 0.061 -0.292 
-0.004 0.148 0.148 -0.481 



• • -(14) 



S«»©RGBH«7*-^d*^©^ (15) ij-j^MJ 
(LinearM) tt % ^T<£><J; 5 £ LTJTEt} $ n*. 
15 RGBout= [R 0 , G 0 , B 0 ] (15) 

»5CttITU-R709.BrrhU*X£-£tr5S (16) T^Sn, ITU-R709. BTT h 

u^^oiTh^xciDit (i7) 3&t»ai$n*. 



20 



X 
Y 
Z 



x sROB 



sRGB 



0.4124 0.3576 0.1805] \R 
0.2126 0.7152 0.0722 
0.0193 0.1192 0.9505 

3.2406 -1.5372 - 0.4986 
-0.9689 1.8758 0.0415 
0.0557 - 0.204 1.057 



*sRGB 



^sRGB 
J^sRGB , 



(16) 



X 
Y 
Z 



•(17) 



5£ (1 2) OYhU^^m, 5* (1 5) cfecktfS; (1 7) ©ITU-R709.BT 
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vbij^^oiTh^xcj;^ s (is) *«ffaj$ns. sin) <D£m 

fctt, ITU-R709. BTv hU^XO^vh U^X«h, ±^Lfc7hiJ^^A$i|[ 





"V 




" 3.2406 


-1.5372 


-0.4986" 


"a0 


a2 


a3 


a4 


5 






-0.9689 


1.8758 


0.0415 


■ a4 


a5 


a6 


al 




A. 




0.0557 


-0.204 


1.057 


a8 


a9 


alO 


all 





R f 




Gl f 




G2 f 




. B f _ 



- • -(18) 



-Tf3it>t>. 3X4©)J-77h'J^X (LinearM) «5£ (19-1) IckDi 

£=n, mz.u, s (H) ©7h u ^x^ic^^vi bi 1 5 £^-r#3fe# 

4£# ^{c^TTS 'J-TTh'J^^tt, (1 9 - 

10 2) CcfcD^Stl-S. 



15 



LinearM = 



7a /2 /3 /4" 
/4 /5 /6 11 
IS 19 110 /11_ 
3.2406 -1.5372 



LinearM = 



-0.9689 
0.0557 
1.238 

-0.087 



-0.4986 
0.0415 
1.057 



1.8758 

-0.204 
1.084 0.228 
1.295 -0.309 



aO 
a4 
aS 



al 
a5 
a9 



-1.55 
0.101 



-0.018 -0.029 1.535 -0.485 



a3 
a6 
alO 

•(19-2) 



a4 
al 
all 



•••(19-1) 



l^±© J; 5 t L tiai $ tlfc 'J r 7 "7 h U ^ X ^, 13 1 OCSt'JzjYhU 
it£{f-5§ (R, Gl, G2, B) \ZM L- TV h >J # £fr 5 £ £ 5&*T % & © 
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5 sin-So 

AE = V(A "^) 2 + («, -* 2 ) 2 ~& 2 ) 2 - • "(20) 

L,-L,tt20©R^©lflSl-rfc|), a,-a 2 , b , - b ,tt 2 o <DUft<D& 
15 H17tt, J (20) fcJ:Sirm«lf**3R-rHT?**. Ell 7\Z7ik? «fc5fc, 

3fi*5-7^;p^d«ia:i-t6n*ii«**cD*-&tt6s*« r3. 3 2j t^§© 

fc*fbT, 4B*^-7^;W^*tRttfen«»#««©»^J4 r 1. 3 9J 
20 H 1 8fc*V*Ttt» 1 ©R*a« T4 9. 4J , G**t T6 4. lj , B 

*a* r 1 4 9 . 5 j sn, 2 ©R«*t r 6 6 . 0 j , Gm& r 6 3 . 

7 j\ B«*« r 1 5 5 . 6 J iSntHS. «oT, 46*5-7-f 

J2U:fc*t*Ttt, 4fi*5-7^M6 1tt, H6fc«tJ:3fe,.G17^^ 
^©&*ICB 7-f M*tR»6ft«iifefc, G 2 7 -f ©fe&fc R 7 -r ^ 

a*ttw-&n*«fc3fceaifc «fc vmrnzn* iift*, 019 .tsfrBaifc: 
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tt\ZBy4)V?WWiVr*>nTKZ. 4&%7-7j )V$ 6 1 £ £ ©J: 5 fcfllfiJE 

5 t £ fin (AEffl) S*^fc"r*«k5fc, 'J-TYhU^XitMSft 

®^Mt^i4 IC^TiS KlfeoTl^ i^fCtt, 5£ (2 1) © «fc 5 U ~ 





V(A)" 




" 6.56 


-5.54 


1.18 " 






10 






-2.01 


3.12 


-0.16 




••• (21) 








0.12 


-0.28 


1.07 







15 <fc5^ fiS^ttJ; D / -f XllMtt £ tit §^1^4 D § „ L^b, Slgjf 

fc U-T v h U *XfflS*frfrofc;£#P»©faJ;£Bfts*£..*>, 35»fc, y -f 
20 U-77 h u **fflS*fr&t>fc:£#HR©fa±£igns»^#ij&S. n 

25 §. 

CfiSlttiliAE (M) ©Jttt&frfcV* Uf^S5 1) , ^^:/-fXfi 
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25 



MttfiWaN (M) (Dfem&fffc^ Uf^yS5 2) , "D^\ZWMfS§fcE E V 
(M) (Error Evaluation Value) <Dfem&ff?3i^ (^ry^S 5 3) , •fbt, 
FFM3&EEV (M) Ica-^U-TV MJ ^X^ftM£&5£lT& (X^^y^S 
5 4) o 7St*5. Xf7^5T(t MJfj&EEV (M) <D«g£ £}f«i&#^ IZ £ 

- h &mm'?Z>y£m&&:tb%>'&'m&$>Z>o A^-ft-htbltt, Macbeth 
10 Color Checker. Digital Camera Color Checker, IT8. 7^<£>Hgc<D^ — 

iil^Tfct Lift *i^^B^J;<^ffi$n-g)M^(Z)^tiav^^^^^i#o ! b<D 
(M^«D5 5^^M^) ^TtStlSo &*5, HH^gte, a.— tfo^fflgift 

OiTK, Mtt^AE (M) <Z>£ig (Xf'^S5 1) t^V^Ti^^t-So 

3. feClilTU, RGBfi, YCbCrfjtX«XYZftt^^^#^ a 

20 fflV>mi(DM 1 %.\Z%tlsT%iMtfi%m?3:&Qffl<Dm (L*a*b*M, L*u*v*ffi^0 

»^e©ffl#fi£Lmb* shoUt (L* sll0t _k. a* shot _ k , b* sWJ )tt§i, clcD/ly^ 
OfiiAE k tti (2 2) oionas, 



••• (2 2) 

&??igtt*iglAE (M) tlTtt, # ^-9^- h<2£-A°-/^(Z)¥i$A 



25 



*E k =J(L* refk -L* 



shot_k) 2 +(a*ref_k -a*s h ot_ k ) 2+ (b* r ^_ k -b* shot k ) 2 
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5 

TcfcV, w k tt, #/W ^fcttTSS^tf TotalPatchNum^, 
ts ? - A° «, ^ 0) m m. & 7* T o 

10 k , AE*>MOWft<fi£:&3 0 



TotalPatchNum 



••• (2 3) 
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28 



y-fXfilMaN (M) ft, i«Sl0iJ-7? h U ^X«ISSU9 5 

«k o Ad»«i;*y-rxjBiffli8©*a/-rx«[ a N k £#3 z. twain 
w©*^tett, /-fXitt, ox, oy, ozttzz. y-fXfi*tt»*aN (m) 

5) oi^&^atffiy^x^jbfcfeotiTjiisns. 



wL* k , wa%, wb* k «, #«*«*£ffi^©fi*#tt«»£jj*b. 



15 




• • • (25) 



TotalPatchNum 



1 




••• (2 6) 



ffN k WaNH>J-7? h U *X«»M©HRte£&*. 
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oN(M) = 



TotalPatchNum 




•■• (2 7) 



■D€\Z, Wmm&EEV (M) ©Si Uf^S5 3) fc^^TRWtS. 
5 ±5!iLfc^^>yys 5 lRtfX^y^S 5 2 ©JfefcfcJ; 0, U-TYhU^^i 
iCM^il^cMTfeS-fe^^tt^SA E (M) Xtfy'TXfi»ttl&«aN (M) <D 
— ffi^^ltbfcfPtifiiSE EV (Error Evaluation Value) (M) (28) O 

10 W(M) = /[/ , {ivc-/ l (A£(M))) + ifc(wn-i(^(M)))] •••(2 8) 

fcfcV, h, I, j, k, 1, tt, li$c£^L, wc«, feSSfcjfctt* 
"trT* ff-iije«[EEV (M) 5 fcU^7VhU**«»M£ftj£ 

OiTl;:, 'J-77 h 'J Z X%mM%ikl£-TZ>^m (7fy7*S5 4) fc^^T 
20 KEfS. Xf'^S 5 3 fc«fcO^LfcfNffifgf&EEV (M) fcgSi&fc/jN- fg 

wcStfwnSISfc^ftT, fcl* fcTNewton 8s. Steepest Descent & Xte 
Conjugate Gradient**SEI»7;W=f U XA£ bT&JH bTS£*/.h=3||j££3B 
fflb, U=77hUfXffiftMSft€t5. 
25 7r7 7"S5 4T[i, jg&ggfc: J; 0 tt^tflc^aHrr § t S©?*^* 

ft^cfctixf^ys 5 3-vMmhfcmmm$kEEv (m) osiK^tsi* 
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^ae (m) &&fct£i£jt£is<D;'( xmfcm&famon cm) (Dmtoim^* 

MtioTftBSttillAE (M) i^XfiittJggoN (M) ©M/-Ht 

IiRUT6ffStt»lAE (M) Stfy'fXfiSttiSaN (M) 

10 CCD»lfe*;?&£-bTV> ±iSHt7f77S5 0~Xf>^S5 4l; 

M3> Macbeth Color Checker ( 2 4 5 — A° y ^Sr^t?) Sr^fflL, 

i!B913fc«, D 5 5ftW. (C I E-CfemtStlZ 5 5 0 0 k«D«UPS3te) £-i£ffi-r& 0 

20 wftytmmftmi £<Dm*~pjmytmmvis (s^-4oonm~7oonm) <Dmmxm^ 

IfcilUoTS (2 9) <D£t> IZfemZtl&e 

>y-oftytmm) ••• (29) 

25 B©Av^0@*fiXYZ r , fJC (X refJt , Y ref _ k , Z ref _ k ) tt, ^ (2 9) ^ffiV^T^ (3 
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*W_* = m J vi, (*) • L{A) • y(A)dA 
Z^_k' = fnj vls R k (A)L(A)l(A)dA 




L(A):mmytD55^ytmmmm 

m = l/j vis L(A)y(A)dA 
jfiUftt, i (31) *teJflbTXYZ£W©ft§L*a*b*£W©-SK:3Stfc-r 

5 -5c 



L* = 116(F/y B ) 1/3 -16 

a* = 500 • {(X / X n ) 1/3 - (Y /Y n ) 1/3 ) 

fc*= 200-((F/F n ) I/3 -(Z/ZJ 1/3 J 




fcfcL, (X n , Y n , Z n ) ^Milil (BjSO <E>XYZfi£^LT 

10 

■€-UT, @«6XYZ r , fJt &5S (3 1) £ ffl V> T L*a*b* ref _ k (L* ref _ k , a* ref _ k , 

CCD*«*^^6m*$n*flr#«T»* r a W7 ; -^RGBX raw . k (R raff _ k , 
C«u. B raw _ k , X raw _ k )«, 5* (2 9) (3 2) ©iSfcfcS. 

15 



20 
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R raw _ k = mr j ^ R k W ' L W ' r(A)dA ' 

5 roH> _ t = mfc J ^ ^ (A) • L(A) ■ b(A)dA | 
= mx J ^ R k (A) ■ L(A) x(A)dA 

rctdv, r,g,b,x cdccd* ^ - y 4 )v? <D^mm^ 

mr = l/j vis L(A)r(A)dA 
mg = l/f vis L(A)~g'<iA)dA 
jnb = l/j vis L(A)b(A)dA 
mx^l/j vis L(A)x(A)dA 

mmmmfc, U -77 h U ? 9 5 T r a w^-;?RGBX rair _ k (R rawJC , 

5 G raff _ k> B ra „_ k , X raw _ k ) * U -77 h U ^ X^icM (m 0 ~m 1 1 ) *m V>T U -77 
h'J^XiI^t§0-e, 'J-7Vh)J^Xji!lIMiT-^HS (3 3) CD 
<£ 5 iZ t£ Z> „ 





mO ml m2 m3 
m4 m5 m6 m7 



m8 m9 mlO mil 



10 •••(3 3) 

^bT, ±IBRGB cam _ k SrXYZMt^^-r^>. ^gMcte, 5$; (3 4) \Z^T 
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"x" 




~R~ 




Y 


= M 709 - 


G 




Z 




B 





0.4124 0.3576 0.1805" 
-0.9689 1.8758 0.0415 
0.0557 - 0.204 1.057 





~R~ 




G 




B 



(3 4) 



■o€\z, & (3 4) &m^T. x caBjt , Y caD _ k , Rm Cin _ k &7m®z> 0 







Y 




cam _k 




_ ^ cam_k _ 









0.4124 0.3576 0.1805' 
-0.9689 1.8758 0.0415 
0.0557 - 0.204 1.057 





















_^cam_k _ 



(3 5) 



&fc. S (31) ^ffl^TL*a*b*t(L*a*b* caU (LW k . a* cafflJt . b* ca0 ) H-l£ 
L, A7-?t-h©k#iO/Vyf06iAE^S: (3 6) (D&olzfemt 



10 



15 



AE k =V(LV_ fc -IV*) 2 + (flVj """W) 2 + (* V_* -&*W) 2 

(36) 

op^cMTfecb^^T, AE k (m) L^~t~ z\ t^Tt § o &nm&mmAEm) 



-i ToalPatchNum 

AE(M) = {AE k (M) 

TotalPatchNum ^ 

Ttfzls, TotalPatchNum = 24:%? — /I y ^(DW\ 



(3 7) 



-d€\Z-, y-fXiSMMaN (M) <D5feii£fT&5 (7fy7"S5 2) „ & 
TO©MmnT^5aL (M) ^fci^ty-fX«ttJliaN 

(m) ^^«r-5 0 
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tt, ^ (3 8) ©J; 5 (3^«$n^. 



Noise _ raw = ^ShotNoiseCoef • CV_ CCD + DarkNoise 

= -JShotNoise + DarkNoise • • -(38) 

5 

ShotNoiseCoef «t DarkNoise^, CCDJi^lfl^O^/t-r X^ttl: «fc o Tft 
DarkNoisete, ft** b & V> / -f (Fixed Pattern 

Noised) ShotNoisete. fl^ll;ft#t5y-f XfiE^ (Sensor Dark 

Noise, Photon Shot Noised) *it„ 
10 5£ (3 1) &mm-fZ>£. Wttt^ISggrokilOjO^-ZVyfOr aw 

T-^fctsnt^§y^x^tt^ (39) 0i5i:Si$ti5. 





« ShotNoiseCoef 


• # rmv ^ + DarkNoise 


N oise Crawk 


= ShotNoiseCoef 


• G r aw_k + DarkNoise 


Xoise Brawk 


- ShotNoiseCoef • 


B raw k + DarkNoise 



(39) 



15 Sfc, (P.D.Burns and R. S. Berns. "Error Propagation Analysis in 

Color Measurement and Imaging", Color Research and Application, 1997) 

Bf^OA^{t-^X' = [ XlJ x 2 , •-, x n ] (mXn) VhU^XA 

fc<fcoT\ Y' = [y lt y 2 , y m ] CTOi^nSitSi, 5£ (4 

20 0 ) 0«k5l:*Sn5. 

Y' =A • X' ••• (4 0) 

A^m-^X* <Z)^ffc*^«:ff2?!l2 x *t, ^ (4 1) fcj*-r«fc5 
A # m^r ©No i se^fiKtt i £ - 



WO 2004/059987 



PCT/JP2003/015437 




35 




In 



••• (4 1) 



0-, 



nl 



nn . 



5 (4 2) (Dck-5 tc^s$n^„ 
2 y = A • S X A' ••• (4 2) 

fr*3> 5* (4 2) tt, 5fi^ffl|^±T?0, 
No i se#«fcfii © fe^S^^; £ 75: * „ 

10 ©^RGB caoJt £L*a*b* caB _ k }c^T&fc&£teU RGBgSM*> SXYZ^M^CDgSMQ 
3 (RT> RGB-XYZ3E»*!igt(,*-5 0 ) Srfr^V^ XYZ2W# 5L*a*b* 

KGB-XYZgjftfflStt* 5* (3 4) fc*t7 0 9*?hU^XM TOI *«JitT« 
M&m&frfcS 5 XYZ-»L*a*b*^&#lS«, it (3 1) fc^fck 

15 3 fc#»Jg£ifc£ff&<5i&gj5*a&* 0 b^b, XYZ-*L*a*b*^g|#l3«, / -f X 
iWmsi^B, Jacobianv h U * x J lwb# _ k &^ffl b T*»ifi«lT 
^-t^t, RGB— XYZ^»«Latra«Ki»^aES|fcj; Off CtatTS*. 

u - 7 ^ h u ^ x & © « fa <£ xyz m fc m & v ft m & 

XYZcam_k (Xcam_k, Ycam_k, Zcam_k) tnt, 5£ (4 3) «Di5fcSitii*»T?t 

20 

JL*a.b*.k=JoD(XYZ caB _ k ) (4 3) 
fcfcfU J 0 te> 5£ (4 4) £TZ> e 
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J 0 = 



0 116 0 
500 -500 0 
0 200 - 200 



(44) 



v(a,fc) = 



, _2 1 

-a 3 b 3 -> 0.008856 
3 b 



a 



7.787 fc -1 
ftZ>£. 5£(45)<h&£ 0 



- < 0.008856 
b 



0 0 

0 HY^X) 0 -(45) 

0 0 v(Z Cflm t ,Z„) 

fetch, %±WMK^m (DXYZm&XYZ n (X n ,Y n ,Z n )t?Z>< 



fc»©sa4Hv MJ ^MuuuttsS (4 6) (D<fc5f::&3o 

5 

M wtal_k = ^ L*a*6*_fc ' -^709 ' M •••(46) 

^ (4 6) oYhu^^ts (42) fc^bfc/-rxfe«iiift©a:*jiffl-r* 
t, k#g©^ 7-A^^^*5^ssj^y -r XaL k «, j£ (47) -ew-ff-rsn 

10 i*«T?€r<S. 
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tfc^oT, 5£ (4 7) ctD^i (4 8) &m%&ft C t^Tt§„ 



<TL* k =4<r 2 L\ 



(4 8) 



&43, (4 8) ft, U-7-7KU^XltM©Htfe0TaL* k (M)T*1-z: 
SOT^ (4 9) ©«fc"3tejt$rr*££:>&«T?#S. 



aN(M) £#«LfcMfgiStEEV(M) £5$ (5 0) ©±5t)l«t5 (Xf7yS5 
3) . 

EEV(M) = V(wc • AE(M)) 2 + (wn • oN(M)) 2 • • -(50) 

O^fc, i (50) ^^iS/JMfSllioTJS^, U^TVMJ^*«M 
£St5£T3c wc = 1 ilwn= 2 £"rS£WfliJ&StEEVaD tt, 5£ (5 

1) £&&o 

EEV{M) = ^AE(M) 2 +(2oN(M)) 2 • • • (51) 



24 



dV(M) = (l/24)- J 



oL* fc (M) 



(4 9) 



5t (5 1) &«|^«/jNZ:ai^*^^T»#, U-7VhU^^«ftM*SC (5 
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2) ©<fc3fcftj£*r* UfyyS5 4) „ 



1.57 -0.43 -0.01 -0.12" 
-0.14 1.25 -0.37 0.26 
-0.01 -0.27 1.68 -0.40 



• • • (52) 



5 i/^h>Ji7XI« (5 3) 



-0.06 0.27 1.93 -1.14 
p£ (5 2) it (5 3) ^It^-TSi. WZfriZtf, (5 3) ommKDjjtfm 

M^C<ZHSOiS^(E>|S:5££:ISO10O^ £ I S0200J;i^HL A^ft^«, 
15 W^Ltf, IS0100©i:#©2mfcJii|iS$nT»^gM^A^$n-g»o b^b, it 

25 £fT&5o fclfctf, 1 C> 7 -f Xte » ft fcarr (wn) 



M = 



1.48 0.56 0.35 -1.39" 
-0.22 2.19 -0.01 -0.96 



(5 3) 
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